[ 5*3 ] 


XIX. An Account of feme Improvements of 
the Mariners Compafs, in order to render 
the Card and Needle, propofed by Do&or 
Knight, of general Ufe , by John Smeaton, 
Philefophical bifrument -maker. 


S:Hp H E Cover of the wooden 
etiens. 1 Box being taken off, the 

Compafs is in a Condition to be made ufe of 
in the Bittacle, when the Weather is moderate: 
But it the Sea runs high, as the inner Box is hung 
very free upon its Centres (the better to anfsver its 
other Purpofes) it will be ncccflary to fiacken the 
mill’d Nut, placed upon one of the Axes that fup- 
ports the Ring, and to tighten the Nut on the Out- 
iide that correfponds to it. By this means the inner 
Box and Ring will be lifted up from the Edges, 
upon which they reft, when free; and the Friction 
will be incrcafcd, and that to any Degree ncccflary 
to prevent the too great Vibrations; which other- 
wile would be occafloncd by the Motion of the 
Ship. 

To make the Compafs ufeful in taking the mag¬ 
netic Azimuth, or Amplitude of the Sun and Stars, 
as alfo t-he Bearings of Head-lands, Ships, and other 
Objects at a Diftance, the brafs Edge, deftgned at 
fitft to fupport the Card, and throw the Weight 
thereof as near the Circumference as poftlblc, is 
itlelf divided into Degrees and Halves ; which may 
be eaftly eftimated into fmalier Parts, if ncccflary. 
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The Divifions are determined by means of a Cat-gut 
Line firetched perpendicularly with the Box as neat 
the brafs Edge as may be, that the Parallax arifing 
from a different Pofition of the Obferver may be as 
little as pollible. 

Underneath the Card are two fmall Weights, 
Aiding on two Wires, placed at right Angles to each 
other 5 which, being moved nearer to, or farther 
from the Center, counterbalance the Dipping of 
the Card in different Latitudes, or reftores the Equi¬ 
librium of it, where it happens by any other means 
to be got too much out of Level. 

There is alfo added an Index at the Top of the 
inner Box, which may be put on and taken off at 
pleafure, and jferves for all Altitudes of the Object. 
It confills of a Bar, equal in Length to the Diameter 
of the inner Box ; each End being furnifhed with a 
perpendicular Stile, with a Slit parallel to the Sides 
thereof. One of the Slits is narrow, to which the 
Eye is applied, and the other is wider, with a fmall 
Catgut ftrctch’d up the Middle of it, and from thence 
continued horizontally from the Top of one Stile 
to the Top of the other: There is alio a Line 
drawn along the upper Surface of the Bar. Thcfc 
four, viz. the narrow Slit, the horizontal Catgut 
Thread, the perpendicular one, and the Line on 
the Bar, are in the fame Plane, which difpofes itfclf 
perpendicular to the Horizon, when the inner Box 
is at reft, and hangs free. This Index does not 
move round, but is always placed ou lb as to an- 
fwer the fame Side of the Box. 

When the Sun’s Azimuth is defired, and his 
Rays are ftrong enough to caft a Shadow, turn 
about the wooden Box, till the Shadow of the 
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horizontal Thread; or (if the Sun be too low) till 
that of the perpendicular Thread in one Sti.'c, or the 
Light through the Slit in the other, falls upon the 
Line on the Index Bar, or vibrates to an equal Di- 
ftance on each Side of it, gently touching the Bor, 
if it vibrate too far: Obfervc at the fame time the 
Degree marked upon the brafs Edge by the catgut 
Line. In counting the Degree for the Azimuth, 
or any other Angle that is reckon’d from the Meri¬ 
dian, make ufc of the outward Circle of Ihgurcs 
upon the brafs Edge, and the Situation of the Index 
Bar, with regard to the Card and Needle, will al¬ 
ways diredL upon what Quarter of the Compals the 
Objedt is placed. 

But if the Sun docs not fhine out fufncicntly 
ftrong, place the Eye behind the narrow Slit in one 
of the Stiles, and turn the wooden Box about, till 
feme Part of the horizontal or perpendicular Thread 
appears to intcrfecl the Centre of the Sun, or vibrate 
to an equal Diftancc on each Side of it, tiling 
fmoked Glafs next the Eye, if the Sun’s Light is 
too flrong. In this Method another Obfcrvcr will 
be generally ncccilhry to note the Degree cut by 
the Nonius , at the fame time the fuft gives notice 
that the Thread appears to Ip!it the Objcdf. 

From what has been laid, the other Obfervations 
will be ealily performed ; only in cafe of the Sun’s 
Amplitude, take care to number the Degree by the 
Help of the inner Circle of Figures on the Card, 
which arc the Complements of the outer to <?o, 
and confcqucntly fliew the Diflancc from Ealt or 
Weft. 
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The Azimuth of the Stars may alfo be obferved 
by Night; a proper Light ferving equally for one 
Obferver to fee the Thread, and the other the De¬ 
gree upon the Card. 

It may not be amifs to remark farther, that, in 
cafe the inner Box fhould lofe its Equilibrium, and 
confequently the Index be out of the Plane of a ver¬ 
tical Circle, an accurate Obfervation may ftill be 
made, provided the Sun’s Shadow is diftinft : For, 
by obferving firft with one End of the Index to¬ 
wards the Sun, and then the other, a Mean of the 
two Obfervations will be the Truth. 

Explanation of the Figures. 

Fig . i. is a perfpeftive View of the Compafs, when 
in Order for Obfervation. The Point of View 
being the Centre of the Card, and the Diftance 
of the Eye two Feet. 

AB, is the wooden Box. 

C and are two mill’d Nuts; by means whereof 
the Axes of the inner Box and Ring are taken from 
their Edges, on which they move, and the Friction 
increafed, when neceflary. 

E F is the Ring that lupports the inner Box. 

G H is the inner Box; and 

I is one of its Axes, by which it is fufpended on the 
Ring EF. 

KL is the Magnet or Needle; and 
M a fmaii Brace of Ivory, that confines the Cap to 
its Place. See Fig. 2. 

The Card is a fingle varnifhed Paper, reaching as 
far as the outer Circle of Figures, which is a Circle 

of 
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of thin Brafs, the Edge whereof is turned down 
at right Angles to the Plane of the Cardto make 
it more ftiff. 

O is a catgut Line drawn down the Infide of the Box j 
for determining the Degree upon the brafs Edge. 

is the Index Bar, with its two Stiles and 
Catgut Threads •> which being taken off from the 
Top of the Box, is placed in two Pieces, T and 
V , notched properly to receive it. 

IV is a Place cut out in the Wood, ferving as an 
Handle. 

Fig. i. is the Card in piano with the Needle fixed 
upon it; being one Third of the Diameter of the 
real Card. 

Fig. 3. is a perfpcctivc View of the Backfide of the 
Card, where 

AB reprefents the turning down of the brafs Edge. 

C is the under Part of the Ivory Cap. 

and E arc the two Hiding Weights to balance the 
Card ; and 

F and G, two Screws that fix the brafs Edge, <&c. 
to the Needle. 

Fig. 4. is the Pcdeftal that fupports the Card, con¬ 
tained a fowing Needle, fixing in two fmall 
Grooves to receive it, by means of the Collet C, 
in the manner of a Port-Crcyon. At D the Stem 
is filed into an Octagon, that it may be the more 
cafily unferew’d. 
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